leading physicists, including Nobel prizewinners Werner Heisenberg and Wolfgang Paul.
In 1953, after a doctorate on the specific heat of heavy water, Eigen moved to the recently founded MPI for Physical Chemistry to work with its director, Karl Friedrich Bonhoeffer. In a standard textbook co-authored by his former supervisor, Arnold Eucken, Eigen found reactions described as "immeasurably fast". Refusing to accept such uncertainty, by 1954, he had developed a way of disturbing the equilibria in chemical solutions with pulses of intense electrical or ultrasonic energy, and using spectroscopy to time how long it took for equilibrium to be restored. Such 'relaxation techniques' could determine the rate of a neutralization reaction that took place in nanoseconds -orders of magnitude faster than any previously measured.
His success made it possible for scientists to study reactions catalysed by enzymes that drive all processes of life. Eigen developed concepts to explain how replicating macromolecules on the prebiotic Earth might have evolved into replicating organisms. In 1971, for example, he posed the paradox that without error-correction enzymes, the length of a nucleic acid would be limited because, in larger molecules, mutations would destroy the information content of subsequent generations. But this maximum size (or error threshold) was too small to encode an errorcorrecting enzyme. Eigen's paradox still challenges theoretical biologists.
From the early 1980s, he developed these concepts into evolutionary biotechnology at the MPI. His colleagues built 'evolution reactors' that drove the evolution of viruses and other replicating molecules under controlled conditions to investigate how pathogens evade the immune system, or to search for new drugs. Eigen helped to found two companies to exploit this technology, Evotec Biosystems (now Evotec AG) and DIREVO Biotech (bought by Bayer Healthcare in 2008).
Although he oversaw the design and location of the MPI for Biophysical Chemistry, Eigen declined the post of permanent director, instead heading its Department of Biochemical Kinetics until he retired in 1995. "His way of solving problems with the best factual and transparent solution instead of imposing his unquestioned authority shaped the spirit of the institute, " wrote MPI colleagues in an article celebrating Eigen in his 90th year (H. Jäckle et al. Eur. Biophys. J. 47, 319-323; 2018) . Eigen remained active after retirement, dividing his time between Göttingen and the Scripps Research Institute in La Jolla, California.
Communication with the wider public was important to him. He published three books aimed at the general reader: Laws of the Game (1983 ), Steps Towards Life (1992 and From Strange Simplicity to Complex Familarity (2013). All were written jointly with his longstanding scientific partner, Ruthild WinklerOswatitsch, who became his second wife.
He chaired the council of Europe's life-sciences organization EMBO through delicate negotiations to establish a base in Heidelberg in the early 1970s. And in his 12 years presiding over the German Academic Fellowship Foundation, he pushed for the advancement of young scientists through doctoral grants. He remained an impressive amateur pianist, sometimes playing Mozart's concertos after scientific meetings. A man of great personal elegance, with a taste for striking ties, his quest for elegant solutions widened the field of view for generations of researchers that followed. ■ Observer of fast reactions in the laboratory and in life.
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